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Fig. 1 Optical micrographs of Zr-1.5Nb alloy final annealed at 470, 570 
and 580℃ for 1, 10, 100 and 500hours; (a) 700ppm oxygen content, 
(b) 2000ppm oxygen content



Fig. 2 TEM micrographs of Zr-1.5Nb alloy final annealed at 470, 520 and 
580℃ for 1 and 100hours; (a) 700ppm oxygen content,  (b) 2000ppm 
oxygen content
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Fig. 3 TEM image and EDS of Zr-1.5Nb-700ppmO alloy final annealed 
at 520℃ for 1 and 100hours; (a) 1 hours, (b) 100 hours

Fig. 4 Corrosion behavior of the Zr-1.5Nb alloy exposed in 360℃ water with 
final annealed at 470, 520 and 580℃ for 1, 10, 100 and 500hours
; (a) 700ppm oxygen content, (b) 2000ppm oxygen content
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Fig. 5 Corrosion behavior of the Zr-1.5Nb alloy exposed in 360℃
water with final annealed at 520℃ for 1, 10, 100 and 500hours

Fig. 6 XRD diffraction pattern on Zirconium oxides formed at 360℃ water with final 
annealed 520℃ for 1 and 100hours; (a) 1hours,  (b)100hours
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Fig. 8 Impedance spectra of oxide formed in pre-transition 

of Zr-1.5-700ppmO final annealed at 520℃ for 1 and 

100hours
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Fig. 7 Fraction of tetragonal ZrO2 oxides formed in 360℃ water with 
Zr-1.5Nb-700ppmO final annealed at 520℃ for 1 and 100hours
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Fig. 9 Hardness(Hk) of Zr-1.5Nb alloy final annealed at 470, 520 and 580℃ for 
1, 10, 100 and 500hours; (a) 470℃, (b) 520℃, (c) 580℃

Fig. 10  hardness(Hk) of Zr-1.5Nb-700ppmO alloys final 
annealed at 470, 520 and 580℃ for 1, 10, 100 and 
500hours



Fig. 11 Mechanical behavior of Zr-1.5Nb-700ppmO alloys final annealed at 470, 520
and 580℃ for 1 and 100hours; (a) Yield strength, (b) Maximum strength, (c)
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Fig. 12 SEM fractographs of Zr-1.5Nb-700ppmO alloys final annealed at 
470, 520 and 580℃ for 1 and 100hours by tensile tests at room 
temperature 
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